Most of the hypothyroid patients complain of that author encounter in this practice complain of easy fatiguability ABSTRACT Background: Hypothyroidism is a common disease with a prevalence rate of 11% in India. It affects all organ systems in the body. Patients with hypothyroidism frequently have symptoms of fatigue and exercise intolerance. These symptoms could arise from a reduced pulmonary reserve, cardiac reserve or decreased muscle strength or increased muscle fatigue. This study aims to study the pulmonary function test in patients with hypothyroidism. Methods: This is a cross sectional study conducted on 100 patients divided into 2 groups (a) newly detected hypothyroids (b) normal control group. Cases were matched with controls in having similar environment exposure and age group. All patients had routine symptom and clinical assessment. Laboratory investigations such as complete blood picture, pulmonary function test, chest x ray and thyroid function test were done. Data was entered and analysed. Results: In this study conducted on 100 patients, case group had symptoms of easy fatiguability (36%), breathlessness (20%), menstrual abnormality (20%), weight gain (7%) and generalised body aches (5%). Mean FEV1 levels between cases and controls were 1.34 and 1.72 (p value 0.00), mean FVC were 1.88 and 2.09 (p value 0.114), FEV1/FVC ratio of 70.56, 81.98 respectively (p value 0.00). The distribution of PFT pattern was 32% obstructive, 28% mixed pattern and 22% restrictive pattern. Conclusions: This study shows that hypothyroidism causes significant decrease in FEV1 and FEV1/FVC ratio, thereby suggesting obstructive patterns of lung involvement .Therefore PFT can be used routinely as a screening test for all hypothyroid patients to detect early respiratory dysfunction and thereby optimise treatment especially in obese patients and patients with pre-existing lung disease as hypothyroidism adds to their respiratory dysfunction.
INTRODUCTION
Hypothyroidism is a very common disease worldwide. It is like a silent epidemic with a prevalence rate of approximately 11% in India. 1 It is defined as a clinical state resulting from insufficient secretion of thyroid hormone from thyroid gland due to structural and /or functional impairment of thyroid hormone production. 2, 3 It is well known that hypothyroidism affects all organ systems in this body, including the respiratory system. 4 It is seen that the respiratory disease in hypothyroidism ranges from mild dyspnea to a more severe respiratory failure. 5, 6 This has been attributed to reduction in expiratory and inspiratory muscle strength, alveolar hypoventilation secondary to depression of hypoxic and hypercapnic ventilatory drives and reduced maximal breathing capacity and diffusion capacity in hypothyroid patients. [7] [8] [9] and intolerance to exercise, these manifestations could be due to various reasons like a limited respiratory reserve, limited cardiac reserve or increased muscle fatigue. 10 Another associated complication is difficulties faced during weaning from assisted ventilation in these hypothyroid patients. 11 Therefore assessment of Pulmonary function with spirometry in hypothyroid patients is particularly important.
The effect of hypothyroidism on respiratory system is debatable with studies suggesting both obstructive and restrictive patterns, therefore further studies are warranted to understand the involvement of respiratory system in hypothyroid patients. This study is done to see if there is any impairment in lung function parameters in hypothyroid patients and if present, to see the type of respiratory disease pattern and by doing so we can emphasis the importance of detecting and optimizing hypothyroidism treatment in patients having dyspnea and also in patients facing weaning difficulties during assisted ventilation. The aim and objective of the study were to study pulmonary function tests in patients with hypothyroidism.
METHODS
This study was a case control study conducted in the Department of General medicine, Bangalore medical college from June 2018 to June 2019. The study was approved by institutional ethical committee and written informed consent was taken from all patients who were included in the study. A total of 100 patients with age between 18 to 60 years were included in the study. The study included 2 group, group 1 consisted of 50 newly detected hypothyroids and group 2 with 50 controls who were age, sex matched and from similar environment as that of cases. Group 1 hypothyroid patients include both clinical (TSH >5 milliunits/L with clinical features of hypothyroidism or low fT4) and subclinical hypothyroidism (TSH>5 with no clinical features of hypothyroidism or normal fT4).
Patients already on thyroxine therapy, BMI>23 kg/m 2 , history of smoking, anemia, respiratory, cardiac patients and pregnant women were excluded from the study. All patients underwent a detailed clinical examination and routine investigations such as thyroid function test (TSH, fT3 fT4), chest x ray and spirometry were also done. Spirometry was done by vitalograph, a software that is installed in a computer in the department of General medicine in Bangalore medical college, Karnataka.
All patients were asked to rest for 10 to 15 mins in a private quiet room, and they were briefed about the technique. PFT is carried out in a quiet room in siting position with a nose clip. An average of 3 readings were taken. Spirometric parameters recorded for analysis are: Forced vital capacity (FVC), Forced expiratory volume in 1st second (FEV1), FEV1/FVC, Peak expiratory flow rate (PEFR), Forced expiratory flow 25%-75% (FEF25%-75%). 
Inclusion

Statistical methods
Data was tabulated in Microsoft Office Excel and statistical analysis was done by using SPSS for windows (version 20.0). The thyroid function test parameters were analysed by paired t test and Pearson's correlation analysis was used to analyse the relationships between TSH, fT4 with respiratory parameters, P value less than 0.05 was considered statistically significant. r value ranges from -1 to +1 using linear correlation analysis.
RESULTS
Demonstrates no significant difference in age, BMI in cases and controls. TSH was significantly higher while fT4 was significantly lower in cases compared to controls (Table 1 ). In this study author observed a significant decrease in FEV1 and FEV1/FVC ratio in hypothyroids as shown in (Table 2) . FVC between cases and controls did not show statistical significance, although the mean FVC was found to be lower in cases (1.88) as compared to controls (2.09).
The various respiratory patterns seen in cases were as follows: obstructive pattern (32%), followed by mixed pattern and restrictive pattern (28%, 22% respectively) ( Figure 1 ).
Furthermore, we observed that there was no significant correlation between TSH or fT4 with FVC, FEV1, FEV1/FVC as seen in (Table 3 and 4 ). 
DISCUSSION
Thyroid hormone acts on various organ systems in this body therefore hypothyroidism can cause varied defects in organ functioning including respiratory system. Thyroid disorders mainly affect females because oestrogen has direct effect on thyroid follicular cells and increase thyroid binding globulin levels. 12 Another most probable cause explained was the presence of skewed X chromosome inactivation. In this study all 100 patients were females.
Hypothyroidism causes disorders of respiratory function and disturbances of ventilation. Respiratory functioning is affected in the form of hypoventilation and reduction in ventilatory response to hypoxia and hypercapnia. 7, 13 Hypothyroidism may lead to myopathy, studies have particularly concentrated on inspiratory and expiratory muscles. Supplementation with thyroxine has shown to restore the respiratory muscle function. 8 With this background information this study was undertaken to compare pulmonary function tests between hypothyroid patients and age, sex matched euthyroids. Also, in this study cases and controls from similar environment exposure were taken by recruiting attenders accompaning patients into control group. (Table 1) shows that the baseline characteristics like age, gender, BMI, haemoglobin did not show any significant difference though the mean age in case group was 35.56 and that in control was 38.6, mean BMI was 20.64 and 20.90 is case group and control group respectively. In the case group TSH was significantly higher while fT4 was significantly lower compared to control group.
In this study, author observed that there was a significant decrease in FEV1 and FEV1/FVC ratio in hypothyroid patients as shown in table 2, FVC on the other hand was lower in cases (1.88) than controls (2.09) but was not statistically significant (0.114). FEV1 is the volume of air exhaled in 1st second and is the most reproducible and the most important parameter of lung function. The most common respiratory pattern observed was obstructive patterns followed by mixed pattern and restrictive pattern.
This finding is in accordance with the study by Bhuvaneswari T et al, and Cakmak1 who found significant reduction is FEV1/FVC ratio. 14, 15 But there are many studies having conflicting reports. These studies also concluded that with thyroxine replacement there was significant improvement in the lung function. 8, 16, 17, 19 The pathophysiology that leads to decline in pulmonary functions is attributed to varied causes, the most important being defective ventilatory drive. Hypoxic drive is affected earlier than hypercapnic drive.
Another explanation is decreased respiratory muscle strength in which the proportion of Type-1 fibers in the diaphragm and intercostal muscles is changed. There can also be the deposition of glycosaminoglycans in pulmonary interstitial tissue causing osmotic oedema and fluid retention. 18 Martinez et al, confirmed that hypothyroid patients develop diaphragmatic dysfunction which can be mild to very severe forms, also low thyroid hormone levels decrease lung elastic tissue and increase work of breathing. 19 Considering correlation studies author have observed non significant negative correlation between TSH and FEV1/FVC, fT4 showed nonsignificant positive correlation between FVC, FEV1/FVC and FEV. Valjevac et al, also observed a significant negative correlation between TSH and FVC%. 20 Bassi et al, in his study on newly diagnosed hypothyroids found a highly significant negative correlation of TSH with FEV1 and FEV1/FVC%. 18 Sharon et al, also found a statistically non-significant negative correlation of TSH with FVC, FEV1, FEV1/FVC. 16 They have also reported a positive correlation between fT4 with all the lung parameters, but none were statistically significant.
CONCLUSION
In conclusion it is noted that in hypothyroidism there is significant reduction in the dynamic lung functions as compared with controls. Therefore, respiratory system can be affected in hypothyroidism and a simple spirometry can be considered for the evaluation of pulmonary function in these patients.
Limitation of the study included, males were not included in the study due to inadequate numbers and also PFT after levothyroxine therapy was not done to see if the above changes reverse or not.
